Capillary electrophoretic analysis of advanced glycation endproducts formed from the reaction of reducing sugars with the amino group of glucosamine.
Glucosamine (GlcN) is an amino sugar sold over-the-counter and is widely used as a dietary supplement to relieve symptoms of osteoarthritis. It is not known whether it is the GlcN alone or one of its many possible nonenzymatic glycation products that is responsible for this effect. The current study demonstrates that reducing sugars form advanced glycation endproducts (AGEs) with GlcN and, as a result, decrease GlcN autocondensation by reducing the availability of the GlcN amino group. Capillary electrophoresis (CE) was used to analyze the in vitro Maillard reaction of GlcN with glyceraldehyde (GA), glucose (Glc), and fructose (Fru) as well as their inhibition of GlcN autocondensation under physiological conditions. Formation of AGEs was monitored by UV and fluorescence spectroscopy. Major components were separated by CE using a bare capillary and UV detection at 214 nm. AGE species were separated by HPLC and were complementary to the CE results. The effects of sugar concentration and incubation time on the AGE profile are also reported for each of the GlcN reducing sugar model systems. A simple and rapid CE method was developed to analyze the AGE formation in this initial report of the reaction of reducing sugars with the amino group of GlcN.